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(54) OPTICAL PACKET BUFFER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To remove instability 
caused by oscillation by avoiding the going around of the 
same wavelength by using a wavelength transducer, to 
realize miniaturization and integration, and to provide an 
optical packet buffer which can deal with also the packet 
with an arbitrary length. 

SOLUTION: Signal light from an optical waveguide 103 
for input and signal light from a delay loop optical 
waveguide 102 are multiplexed with an optical coupler 
109, are inputted in an array waveguide grating 105 for 
optical demultiplexing to be branched. Signal light is then 
outputted to a prescribed output port according to the 
wavelength of signal light, and is inputted in each 
wavelength transducer 101a-d. The wavelength of each 
signal light is transformed into a first wavelength or second wavelength by each wavelength 
transducer, and the signal light from each wavelength transducer is multiplexed by an array 
waveguide grating 106 for optical multiplexing. The signal light of the first wavelength is 
outputted to the delay loop optical waveguide 102, and the signal light of the second 
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* NOTICES * 

<JPO and INPIT are not responsible for any 
damages caused by tbe use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical path for an input as which signal light is inputted, and the delay loop-formation 
optical path which delays signal light, The signal light from the outgoing end of the optical path for an 
output which outputs signal light, and a said optical path for an input and said delay loop-formation 
optical path is inputted. It is the optical packet buffer which has an optical-path change means to output 
signal light to the input edge of said delay loop-formation optical path, or said optical path for an output. 
Said optical-path change means A spectral separation means to have two or more output ports, to 
separate spectrally the signal light inputted from the outgoing end of said optical path for an input, and 
said delay loop-formation optical path, and to output to a predetermined output port according to the 
wavelength of signal light, Two or more wavelength sensing elements changed into the 2nd wavelength 
for connecting with each of two or more output ports of this spectral separation means, and changing 
into the 1 st wavelength for outputting the wavelength of the signal light outputted from this output port 
to the input edge of said delay loop-formation optical path, or outputting to said optical path for an 
output, Multiplex the signal light outputted from these two or more wavelength sensing elements, and 
when the wavelength of signal light is said 1 st wavelength, it outputs to the input edge of said delay 
loop-formation optical path. The optical packet buffer characterized by having a multiplexing means to 
output to said optical path for an output when the wavelength of said signal light is said 2nd wavelength. 

[Claim 2] The optical packet buffer according to claim 1 characterized by having an input-side 
multiplexing means to multiplex that it is prepared in the input side of said spectral separation means, 
and the signal light from said optical path for an input and the signal light from the outgoing end of said 
delay loop-formation optical path should be inputted into said spectral separation means. 
[Claim 3] Said input-side multiplexing means is an optical packet buffer according to claim 2 
characterized by having an optical packet insertion circuit possessing the Mach TSUENDA interference 
system with which the diffraction grating set as the wavelength of the signal light from said optical path 
for an input and this diffraction grating were prepared for reflected wave length by the arm. 
[Claim 4] As for said input-side multiplexing means, the signal light from said optical path for an input 
is inputted into the 1 st input port. The signal light from the outgoing end of said delay loop-formation 
optical path is inputted into the 2nd input port. It is multiplexed in the signal light inputted from said 1st 
and 2nd input port. The optical packet buffer according to claim 2 characterized by being prepared in the 
2nd input port of the circulator outputted from an output port, and this circulator, and reflected wave 
length having an optical packet insertion circuit possessing the diffraction grating set as the wavelength 
of the signal light from said optical path for an input. 

[Claim 5] Said input-side multiplexing means is an optical packet buffer according to claim 2 
characterized by having an optical packet insertion circuit possessing the array waveguide grid for 
optical spectral separation which separates spectrally the signal light from the outgoing end of said delay 
loop-formation optical path, and the array waveguide grid for optical multiplexing which multiplexs the 
signal light from said optical path for an input, and the signal light from said array waveguide grid for 
optical spectral separation. 

[Claim 6] The optical path for an input as which signal light is inputted, and the delay loop-formation 
optical path which delays signal light, The signal light from the outgoing end of the optical path for an 
output which outputs signal light, and a said optical path for an input and said delay loop-formation 
optical path is inputted. It is the optical packet buffer which has an optical-path change means to output 
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signal light to the input edge of said delay loop-formation optical path, or said optical path for an output. 
Said optical-path change means A spectral separation means to have two or more output ports, to 
separate spectrally the signal light inputted from the outgoing end of said delay loop-formation optical 
path, and to output to a predetermined output port according to the wavelength of signal light, Two or 
more wavelength sensing elements changed into the 2nd wavelength for connecting with each of two or 
more output ports of this spectral separation means, and changing into the 1 st wavelength for outputting 
the wavelength of the signal light outputted from this output port to the input edge of said delay loop- 
formation optical path, or outputting to said optical path for an output, The signal light outputted from 
these two or more wavelength sensing elements and the signal light from said optical path for an input 
are multiplexed. The optical packet buffer characterized by having a multiplexing means to output to the 
input edge of said delay loop- formation optical path when the wavelength of signal light is said 1st 
wavelength, and to output to said optical path for an output when the wavelength of said signal light is 
said 2nd wavelength. 

[Claim 7] The 1 st wavelength of the wavelength sensing element connected to the Mth output port of 
said spectral separation means is an optical packet buffer according to claim 1 to 6 characterized by 
being the wavelength of the signal light outputted from the M+l st output ports. 
[Claim 8] Said delay loop-formation optical path is an optical packet buffer according to claim 1 to 7 
characterized by having the optical amplifier which amplifies signal light. 

[Claim 9] An optical packet buffer is an optical packet buffer according to claim 1 to 8 characterized by 
accumulating a flat-surface guided wave mold optical circuit substrate. 

[Claim 10] Said spectral separation means is an optical packet buffer according to claim 1 to 9 
characterized by having an array waveguide grid for optical spectral separation. 

[Claim 11] Said multiplexing means is an optical packet buffer according to claim 1 to 10 characterized 
by having an array waveguide grid for optical multiplexing. 



[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.in... 4/19/2007 



JP,2001-264825,A [DETAILED DESCRIPTION] 



Page 1 of 10 



* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical packet buffer applied to lightwave 
transmission systems, such as optical communication, optical exchange, and optical information 
processing, optical LAN, etc. 
[0002] 

[Description of the Prior Art] The advancement of optical packet transmission is expected as the 
lightwave transmission system (WDM system) using wavelength multiplexing progresses. Buffering of 
an optical packet poses a problem here. In transmission of an ATM packet or an IP packet, the so-called 
buffering used in order to transmit after saving a packet temporarily and canceling a collision and 
congestion when routing of two or more packets is carried out to the same destination as coincidence 
and they cause a collision, or when the routing point has started congestion is performed. 
[0003] There is an optical packet buffer using the fiber delay line as an optical packet buffer which 
accumulates only desired time amount with light, without changing an optical packet into an electrical 
signal. That is, the transmission time in a fiber is used as memory, and memory time amount is decided 
by fiber length. 

[0004] Drawing 15 is drawing showing a gone type light packet buffer. For an optical amplifier and 803, 
in this drawing, the gone type light delay line and 804 are [ 801 / a space switch and 802 / the optical 
input section and 805 ] the optical output sections. In this conventional example, the die length of the 
gone type light delay line 803 is beforehand set as the die length of one optical packet. For example, the 
die length of the optical packet of lOGbps and 500Byte amounts to about 80m in a fiber. A space switch 
801 is changed and only a desired time delay (memory time amount) is made to go around with the 
control signal from a packet control circuit. For example, in order to delay this packet by M packet, after 
taking M round, it will take out from the optical output section 805. 
[0005] 

[Problem(s) to be Solved by the Invention] Also at the lowest, the optical packet buffer by the 
conventional fiber delay line mentioned above needed to prepare the fiber of the die length for one 
packet, its numbers and amounts of optical components, such as an optical fiber, tended to increase, and 
a miniaturization and integration were difficult for it. Moreover, since input **** of an optical amplifier 
is connected by the loop formation, an optical amplifier tends to become a lifting and the very unstable 
system which becomes empty about an oscillation. Furthermore, all the optical packets to treat need to 
be the same die length, and an arbitration length packet like an IP packet had the fault that it could not 
respond again. 

[0006] The place which this invention was made in view of the above, and is made into the purpose 
avoids the circumference of the same wavelength using a wavelength sensing element, removes the 
instability by oscillation, attains miniaturization and integration, and is to offer the optical packet buffer 
which can respond also to the packet of arbitration length. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention 
according to claim 1 The optical path for an input as which signal light is inputted, and the delay loop- 
formation optical path which delays signal light, The signal light from the outgoing end of the optical 
path for an output which outputs signal light, and a said optical path for an input and said delay loop- 
formation optical path is inputted. It is the optical packet buffer which has an optical-path change means 
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to output signal light to the input edge of said delay loop-formation optical path, or said optical path for 
an output. Said optical-path change means A spectral separation means to have two or more output ports, 
to separate spectrally the signal light inputted from the outgoing end of said optical path for an input, 
and said delay loop-formation optical path, and to output to a predetermined output port according to the 
wavelength of signal light, Two or more wavelength sensing elements changed into the 2nd wavelength 
for connecting with each of two or more output ports of this spectral separation means, and changing 
into the 1st wavelength for outputting the wavelength of the signal light outputted from this output port 
to the input edge of said delay loop-formation optical path, or outputting to said optical path for an 
output, Let it be a summary to have a multiplexing means to multiplex the signal light outputted from 
these two or more wavelength sensing elements, to output to the input edge of said delay loop-formation 
optical path when the wavelength of signal light is said 1 st wavelength, and to output to said optical path 
for an output when the wavelength of said signal light is said 2nd wavelength. 

[0008] If it is in this invention according to claim 1 , separate spectrally the signal light from the optical 
path for an input, and the signal light from a delay loop-formation optical path with a spectral separation 
means, and it outputs to a predetermined output port according to the wavelength of signal light. Input 
into each wavelength sensing element and the wavelength of each signal light is changed into the 1st 
wavelength or 2nd wavelength by each wavelength sensing element. Since the signal light from each 
wavelength sensing element is multiplexed with a multiplexing means, the signal light of the 1 st 
wavelength is outputted to a delay loop-formation optical path and the signal light of the 2nd wavelength 
is outputted to the optical path for an output, Even if one optical packet laps spatially, wavelength can 
surely shift, it cannot be mixed and the die length of a delay loop-formation optical path can be made 
shorter than the die length of one optical packet, and it can miniaturize, and can respond also to an 
arbitration length packet further. 

[0009] Moreover, in invention according to claim 1, this invention according to claim 2 is prepared in 
the input side of said spectral separation means, and makes it a summary to have an input-side 
multiplexing means to multiplex that the signal light from said optical path for an input and the signal 
light from the outgoing end of said delay loop-formation optical path should be inputted into said 
spectral separation means. 

[0010] If it is in this invention according to claim 2, since it multiplexs with an input-side multiplexing 
means and the signal light from the optical path for an input and the signal light from a delay loop- 
formation optical path are inputted into a spectral separation means, the configuration of a spectral 
separation means can be simplified. 

[001 1] Furthermore, in invention according to claim 2, as for this invention according to claim 3, said 
input-side multiplexing means makes [ reflected wave length ] it a summary to have an optical packet 
insertion circuit possessing the Mach TSUENDA interference system in which the diffraction grating set 
as the wavelength of the signal light from said optical path for an input and this diffraction grating were 
prepared by the arm. 

[0012] If it is in this invention according to claim 3, an input-side multiplexing means reflects the signal 
light from the optical path for an input by the diffraction grating, multiplexs with the signal light from a 
delay loop-formation optical path into which this reflected input signal light was inputted by the Mach 
TSUENDA interference system, and is inputted into a spectral separation means. 
[0013] This invention according to claim 4 is set to invention according to claim 2. Said input-side 
multiplexing means The signal light from said optical path for an input is inputted into the 1st input port, 
and the signal light from the outgoing end of said delay loop-formation optical path is inputted into the 
2nd input port. It is multiplexed in the signal light inputted from said 1 st and 2nd input port. It is 
prepared in the 2nd input port of the circulator outputted from an output port, and this circulator, and let 
it be a summary to have the optical packet insertion circuit where reflected wave length possesses the 
diffraction grating set as the wavelength of the signal light from said optical path for an input. 
[0014] If it is in this invention according to claim 4, an input-side multiplexing means reflects the signal 
light from the optical path for an input inputted into the 1 st input port of a circulator by the diffraction 
grating of the 2nd input port, multiplexs with the signal light from the outgoing end of a delay loop- 
formation optical path into which this reflected signal was inputted in the 2nd input port, outputs it from 
an output port, and is inputted into a spectral separation means. 

[0015] Moreover, this invention according to claim 5 makes it a summary to have the optical packet 
insertion circuit where said input-side multiplexing means possesses the array waveguide grid for optical 
spectral separation which separates spectrally the signal light from the outgoing end of said delay loop- 
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formation optical path, and the array waveguide grid for optical multiplexing which multiplexs the 
signal light from said optical path for an input, and the signal light from said array waveguide grid for 
optical spectral separation in invention according to claim 2. 

[0016] If it is in this invention according to claim 5, an input-side multiplexing means separates 
spectrally the signal light from a delay loop-formation optical path with the array waveguide grid for 
optical spectral separation, multiplexs with the signal light from the optical path for an input, and the 
array waveguide grid for optical multiplexing, and is inputted into a spectral separation means. 
[0017] Furthermore, the optical path for an input as which, as for this invention according to claim 6, 
signal light is inputted, The delay loop-formation optical path which delays signal light, and the optical 
path for an output which outputs signal light, The signal light from the outgoing end of said optical path 
for an input and said delay loop-formation optical path is inputted. It is the optical packet buffer which 
has an optical-path change means to output signal light to the input edge of said delay loop-formation 
optical path, or said optical path for an output. Said optical-path change means A spectral separation 
means to have two or more output ports, to separate spectrally the signal light inputted from the outgoing 
end of said delay loop-formation optical path, and to output to a predetermined output port according to 
the wavelength of signal light, Two or more wavelength sensing elements changed into the 2nd 
wavelength for connecting with each of two or more output ports of this spectral separation means, and 
changing into the 1st wavelength for outputting the wavelength of the signal light outputted from this 
output port to the input edge of said delay loop-formation optical path, or outputting to said optical path 
for an output, The signal light outputted from these two or more wavelength sensing elements and the 
signal light from said optical path for an input are multiplexed. Let it be a summary to have a 
multiplexing means to output to the input edge of said delay loop-formation optical path when the 
wavelength of signal light is said 1st wavelength, and to output to said optical path for an output when 
the wavelength of said signal light is said 2nd wavelength. 

[001 8] If it is in this invention according to claim 6, the signal light from the optical path for an input is 
inputted into a multiplexing means. Output to a delay loop-formation optical path, and separate 
spectrally the signal light from a delay loop-formation optical path with a spectral separation means, and 
it outputs to a predetermined output port according to the wavelength of signal light. Input into each 
wavelength sensing element and the wavelength of each signal light is changed into the 1st wavelength 
or 2nd wavelength by each wavelength sensing element. Since the signal light from each wavelength 
sensing element is multiplexed with a multiplexing means, the signal light of the 1 st wavelength is 
outputted to a delay loop-formation optical path and the signal light of the 2nd wavelength is outputted 
to the optical path for an output, Even if one optical packet laps spatially, wavelength can surely shift, it 
cannot be mixed and the die length of a delay loop-formation optical path can be made shorter than the 
die length of one optical packet, and it can miniaturize, and can respond also to an arbitration length 
packet further. 

[0019] This invention according to claim 7 makes it a summary for the 1st wavelength of the wavelength 
sensing element connected to the Mth output port of said spectral separation means to be the wavelength 
of the signal light outputted from the M+lst output ports in invention according to claim 1 to 6. 
[0020] If it is in this invention according to claim 7, the 1st wavelength of the wavelength sensing 
element connected to the Mth output port of a spectral separation means is the wavelength of the signal 
light outputted from the M+lst output ports. 

[0021] Moreover, this invention according to claim 8 makes it a summary to have the optical amplifier 
with which said delay loop-formation optical path amplifies signal light in invention according to claim 
1 to 7. 

[0022] While being able to compensate loss of the signal light in a delay loop-formation optical path 
since signal light is amplified with an optical amplifier in a delay loop-formation optical path if it is in 
this invention according to claim 8, whenever it goes around, wavelength changes, the oscillation of an 
optical amplifier is oppressed, and actuation can be stabilized. 

[0023] Furthermore, this invention according to claim 9 makes it a summary for an optical packet buffer 
to be accumulated by the flat-surface guided wave mold optical circuit substrate in invention according 
to claim 1 to 8. 

[0024] If it is in this invention according to claim 9, since an optical packet buffer is accumulated by the 
flat-surface guided wave mold optical circuit substrate, While control of die length becomes very easy as 
compared with the case where the delay loop-formation optical path was also accumulated, could 
determine the die length of a delay loop-formation optical path as the precision with the mask, and an 
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optical fiber is used Moreover, the temperature control for preventing change of the optical path length 
of the delay loop-formation optical path by change of a refractive index also becomes very easy as 
compared with an optical fiber, and its stability also improves. 

[0025] This invention according to claim 10 makes it a summary for said spectral separation means to 
have an array waveguide grid for optical spectral separation in invention according to claim 1 to 9. 
[0026] If it is in this invention according to claim 10, a spectral separation means is an array waveguide 
grid for optical spectral separation. 

[0027] Moreover, this invention according to claim 1 1 makes it a summary for said multiplexing means 
to have an array waveguide grid for optical multiplexing in invention according to claim 1 to 1 0. 
[0028] If it is in this invention according to claim 1 1, a multiplexing means is an array waveguide grid 
for optical multiplexing. 
[0029] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained using a 
drawing. Drawing 1 is drawing showing the configuration of the optical packet buffer concerning the 1 st 
operation gestalt of this invention. In drawing 1 101a the optical packet of the 1st wavelength (it is 
hereafter described as wavelength lambda 1) The 2nd wavelength The wavelength sensing element 
changed for (describing it as wavelength lambda 2 or lambda2' hereafter), The wavelength sensing 
element from which 101b changes the optical packet of wavelength lambda 2 into the 3rd wavelength (it 
is hereafter described as wavelength lambda 3 or lambda3'), The wavelength sensing element from 
which 101c changes the optical packet of wavelength lambda 3 into the 4th wavelength (it is hereafter 
described as wavelength lambda 4 or lambda4'), The wavelength sensing element which changes lOld 
of optical packets of wavelength lambda 4 into the 5th wavelength (it is hereafter described as 
wavelength lambda 5 or lambda5'), 102 — delay loop-formation optical waveguide and 103 ~ for the 
array waveguide grid for optical spectral separation, and 106, the array waveguide grid for optical 
multiplexing and 1 07 a-d of optical waveguide and 1 08 a-d are [ the optical waveguide for an input, and 
104 / the optical waveguide for an output, and 105 / optical waveguide and 109 ] optical couplers. 
[0030] The optical packet of wavelength lambda 1 inputted from the optical waveguide 103 for an input 
is inputted into the array waveguide grid 1 05 for optical spectral separation through the optical coupler 
109. The array waveguide grid 105 for optical spectral separation is the example of the array waveguide 
grid of four outputs. Although it is generally N output, the case of N= 4 is explained as an example here. 
Moreover, the array waveguide grid 105 for optical spectral separation has the function to distribute an 
optical packet to optical waveguides 107a, 107b, 107c, and 107d, respectively, when the wavelength of 
the inputted optical packet is lambdal, lambda2, lambda3, and lambda4. Although the optical packet of 
wavelength lambda 1 is outputted to optical waveguide 1 07a and then it is inputted into wavelength 
sensing-element 101a If the control signal of buffering termination has not reached wavelength sensing- 
element 101a from the packet control circuit which is not illustrated at this time If the optical packet was 
changed into wavelength lambda 2 in wavelength sensing-element 101a and the control signal of 
buffering termination has reached wavelength sensing-element 101a from the packet control circuit 
conversely, an optical packet will be changed into wavelength lambda2' in wavelength sensing-element 
101a. In addition, a change of the conversion wavelength by the control signal is made in the guard time 
between optical packets, when the optical packet has not passed the wavelength sensing element. 
[0031] The optical packet outputted from wavelength sensing-element 101a passes optical waveguide 
108a, and is inputted into the array waveguide grid 106 for optical multiplexing. The array waveguide 
grid 106 for optical multiplexing has output port 106a for the delay loop-formation circumference, and 
two output ports of output port 1 06b for buffering termination. The input appearance port of the array 
waveguide grid 106 for optical multiplexing and the relation of wavelength are shown in drawing 2 . In 
addition, if it is inputted from different input port with the property of an array waveguide grid even if it 
is the optical packet of the same wavelength in the array waveguide grid 1 06 for optical multiplexing, it 
will be outputted from a different output port. If it is set as lambda2 ~lambda3, lambda3 -lambda4, 
lambda4 -lambda5, and lambda5 -lambda6 in the case of this example, when continuing buffering, an 
optical packet is outputted to output port 106a for the delay loop- formation circumference, and when 
ending buffering conversely, it will be outputted to output port 106b for buffering termination. 
[0032] When continuing buffering, the optical packet of wavelength lambda 1 goes around the delay 
loop-formation optical waveguide 102, after being outputted to output port 106a for the delay loop- 
formation circumference. Although again inputted into the array waveguide grid 105 for optical spectral 
separation through the optical coupler 109, since wavelength is lambda 2, it is outputted to optical 
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waveguide 107b. Next, although inputted into wavelength sensing-element 101b, if the control signal of 
buffering termination has not reached wavelength sensing-element 101b from the packet control circuit, 
after an optical packet is changed into wavelength lambda 3 in wavelength sensing-element 101b and 
passes along output port 106a for the delay loop-formation circumference of the array waveguide grid 
106 for optical multiplexing, it goes around the delay loop-formation optical waveguide 102 again. 
Conversely, if the control signal of buffering termination has reached wavelength sensing-element 101b 
from the packet control circuit, after an optical packet is changed into wavelength lambda3' in 
wavelength sensing-element 101b and passes along output port 106b for buffering termination of the 
array waveguide grid 106 for optical multiplexing, it will be outputted to the optical waveguide 104 for 
an output. 

[0033] As stated above, while continuing buffering, optical packet buffering which accumulates only 
desired time amount with light, without changing an optical packet into the electrical and electric 
equipment is attained by making the inside of delay loop-formation optical waveguide go an optical 
packet around. 

[0034] Drawing 3 is drawing showing an example of wavelength sensing-element 101a which changes 
the optical packet of wavelength lambda 1 into wavelength lambda 2 or the optical packet of lambda2', 
and, generally is called the mutual phase modulation mold (XPM) wavelength sensing element. Ill — 
oscillation wavelength ~ the continuation (CW) light source of lambda 2, and 112- oscillation 
wavelength ~ the continuation (CW) light source of lambda2', and 1 13 ~ an optical gate switch and 1 14 
— an optical gate switch and 1 15 — a and b are [ an optical multiplexing machine, 1 17a, and b and c of a 
semi-conductor optical amplifier and 1 1 6 ] a multi-modal interference (MMI) mold coupler or a 
directional coupler. An array waveguide grid and an optical coupler can be used as an optical 
multiplexing machine 116. 

[0035] After the optical packet of wavelength lambda 1 passes along optical waveguide 107a and it 
carries out incidence to multi-modal interference (MMI) mold coupler or directional coupler 1 17b, 
incidence of it is carried out to semi-conductor optical amplifier 1 15a. At this time, the refractive index 
of semi-conductor optical amplifier 1 1 5a changes corresponding to ON/OFF of each bit of the optical 
packet of wavelength lambda 1 . 

[0036] On the other hand, with the control signal from a packet control circuit, one of the optical gate 
switches 1 13,1 14 is turned on, and the remainder is turned off. That is, CW light of one wave will be 
outputted from the optical multiplexing machine 116. After CW light branches by multi-modal 
interference (MMI) mold coupler or directional coupler 1 1 7a and incidence is carried out to the semi- 
conductor optical amplifiers 1 1 5a and 1 1 5b, it is again multiplexed by multi-modal interference (MMI) 
mold coupler or directional coupler 1 1 7c. That is, the Mach-Zehnder interferometer is formed. Since the 
refractive index of semi-conductor optical amplifier 1 15a is modulated by the optical packet of 
wavelength lambda 1 at this time, the phase contrast between interference ways changes. By setting up 
so that 2g of phase contrast between interference ways may be set to pi and pi (2h+l) (g and h are an 
integer), respectively when the bits of the optical packet of wavelength lambda 1 are ON and OFF ON — 
the time — cross protection ~ having been strong — wavelength — lambda -- two — or — lambda — two — 
' — light - outputting — having — OFF - it is — the time — cross protection ~ weakening — coming out — 
it was — wavelength — lambda — two - or — lambda — two - ' — light — outputting ~ having . That is, 
the signaling information which the optical packet of wavelength lambda 1 has remains as it is, and it 
becomes possible to take out the optical packet into which only wavelength was changed by the 
oscillation wavelength lambda 2 of CW light, or lambda2' from optical waveguide 108a. 
[0037] Moreover, although only the XPM wavelength sensing element was explained here, wavelength 
sensing elements using the other technique, such as a mutual gain modulation mold (XGM) wavelength 
sensing element, a 4 light-wave hybrid model (FWM) wavelength sensing element, and a laser 
oscillation oppression mold wavelength sensing element, may be used. In addition, although here 
explained taking the case of wavelength sensing-element 101a, other points are completely the same 
only by wavelength differing also in other wavelength sensing-element 101 b-d. 
[0038] Next, a concrete numeric value is mixed and the principle of operation is explained more to a 
detail, this explanation ~ lambda — suppose that it is lambda 1= 1565nmlambda 2= 1564.8 nmlambda 
3= 1564.6 nmlambda 4= 1564.4 nm5= 1564.2 nm. It is drawing 4 which showed signs that an optical 
packet went the delay loop-formation optical waveguide 102 around. 

[0039] Since wavelength becomes short while the bit string of an optical packet repeats the 
circumference, rotating, it goes to the one where wavelength is shorter, and the bit string of an optical 
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packet dies. And if the control signal of buffering termination has arrived in the guard time in front of 
the optical packet from the packet control circuit at the wavelength sensing element changed into 
wavelength lambdak or lambdak' (integer with which k fills 2<=k<=5), after an optical packet is 
changed into wavelength lambdak', it will pass output port 106b for buffering termination, and will be 
taken out from the optical waveguide 1 04 for an output. Since according to this approach it also becomes 
possible for it not to be mixed and to make the die length of the delay loop-formation optical waveguide 
1 02 shorter than the die length of one optical packet, since those wavelength differs even if one packet 
order laps spatially, it becomes possible to miniaturize a buffer size. Moreover, since it is not necessary 
to set the die length of the delay loop-formation optical waveguide 1 02 as the integral multiple of one 
optical packet, it can respond also to the packet of arbitration length. 

[0040] In addition, in the explanation using drawing 4 , although the case where there was regular 
relation to wavelength was shown, as long as it is the wavelength which is outputted to output port 
1 06for the delay loop-formation circumference a, or output port 1 06b for buffering termination after 
wavelength conversion, it may not be especially regular. 

[0041] Next, with reference to drawing 5 , the optical packet buffer concerning the 2nd operation gestalt 
of this invention is explained. The optical packet buffer of this 2nd operation gestalt While removing the 
optical coupler 1 09 in the 1 st operation gestalt shown in drawing 1 The array waveguide grid 205 for 
optical spectral separation of 2 inputs is used instead of the array waveguide grid 105 for optical spectral 
separation of 1 input. It is that from which the point constituted so that the direct input of the optical 
packet of the wavelength lambda 1 inputted into this array waveguide grid 205 for optical spectral 
separation from the optical waveguide 103 for an input and the optical packet outputted from the delay 
loop-formation optical waveguide 102 might be carried out differs. Other configurations and operations 
are the same, and the same sign is given to the same component. 

[0042] The optical packet of the wavelength lambda 1 from the optical waveguide 103 for an input 
inputted into the array waveguide grid 205 for optical spectral separation and the optical packet of the 
wavelength lambda2, lambda3, lambda4, and lambda5 from the delay loop-formation optical waveguide 
102 If inputted into the array waveguide grid 205 for optical spectral separation, according to each 
wavelength, it will be distributed and outputted to the output port of a proper, i.e., the output port of the 
proper connected to optical waveguides 107a, 107b, 107c, and 107d. 

[0043] Thus, like the case of the 1st operation gestalt, while continuing buffering, optical packet 
buffering which accumulates only desired time amount with light, without changing an optical packet 
into an electrical signal is realizable also in the 2nd operation gestalt constituted, by making the optical 
packet go around within the delay loop-formation optical waveguide 102. 

[0044] Moreover, since it becomes possible to make shorter than the die length of one optical packet the 
die length of the delay loop- formation optical waveguide 102 which is an optical delay-line loop 
formation, it is possible to miniaturize a buffer size. Furthermore, it can respond also to an arbitration 
length packet. 

[0045] Next, with reference to drawing 6 , the optical packet buffer concerning the 3rd operation gestalt 
of this invention is explained. It differs in that the optical packet insertion circuit 309 of wavelength 
lambda 1 was instead established in the optical coupler 1 09 in the 1 st operation gestalt which showed the 
optical packet buffer of this 3rd operation gestalt to drawing 1 , and other configurations and operations 
are the same, and the same sign is given to the same component. 

[0046] The optical packet insertion circuit 309 of wavelength lambda 1 has input section 309b of the 
optical packet of wavelength other than input section 309a of the optical packet of wavelength lambda 1, 
and wavelength lambdal, and output section 309c, multiplexs and outputs the optical packet of 
wavelength lambda 1 which entered from input section 309a, and optical packets other than wavelength 
lambdal which entered from input section 309b from output section 309c. And after the optical packet 
of wavelength lambda 1 inputted into input section 309a is outputted from output section 309c of the 
optical packet insertion circuit 309, it is inputted into the array waveguide grid 105 for optical spectral 
separation through the delay loop-formation optical waveguide 102. Subsequent actuation is the same as 
actuation of the 1 st operation gestalt shown in drawing 1 . 

[0047] Thus, like the case of the 1st operation gestalt, while continuing buffering, optical packet 
buffering which accumulates only desired time amount with light, without changing an optical packet 
into an electrical signal is realizable also in the 3rd operation gestalt constituted, by making the optical 
packet go around within the delay loop-formation optical waveguide 102. 

[0048] Moreover, since it becomes possible to make shorter than the die length of one optical packet the 
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die length of the delay loop- formation optical waveguide 102 which is an optical delay loop formation, it 
is possible to miniaturize a buffer size. Furthermore, it can respond also to an arbitration length packet. 
[0049] Next, the detail of the optical packet insertion circuit 309 of wavelength lambda 1 is explained. 
Drawing 7 , drawing 8 , and drawing 9 are drawings showing the detailed configuration of the optical 
packet insertion circuit 309 of wavelength lambda 1 . 

[0050] First, the optical packet insertion circuit 309 of the wavelength lambda 1 possessing the Mach 
TSUENDA interference system shown in drawing 7 and a diffraction grating is explained. In drawing 7 , 
311 is a diffraction grating and 3 12 is a Mach TSUENDA interference system. As for optical packets 
other than lambdal , the optical packet of wavelength lambda 1 which entered from input section 309a of 
the optical packet of wavelength lambda 1, and the wavelength which entered from input section 309b 
are taken out from output section 309c by setting the reflected wave length of a diffraction grating 311 
as wavelength lambda 1 , and setting up appropriately the interference conditions of the Mach 
TSUENDA interference system 312. 

[005 1 ] There is a fiber grating as a diffraction grating 311. If ultraviolet rays are irradiated at the fiber 
core which generally added germanium, a refractive index will increase. If a periodic change is formed 
in a refractive index using this phenomenon, only the wavelength which is in agreement with that Bragg 
wavelength is reflected, and a fiber grating which penetrates the remaining wavelength can be formed. 
[0052] In addition, dielectric multilayers are sufficient as a diffraction grating 311. The principle of 
reflection of the wavelength lambda 1 by dielectric multilayers will use the phenomenon which has a 
high reflection factor to wavelength lambda 1 , if the layer of the low refractive-index media (Si02 etc.) 
whose thickness is the quadrants of wavelength lambda 1 , and high refractive-index media (Ti02 etc.) is 
piled up by turns. 

[0053] Next, the optical packet insertion circuit 309 of the circulator shown in drawing 8 and the 
wavelength lambda 1 possessing a diffraction grating is explained. In drawing 8 ,321 is a diffraction 
grating and 322 is a circulator. By setting the reflected wave length of a diffraction grating 321 as 
wavelength lambda 1 , as for optical packets other than lambdal , the optical packet of wavelength 
lambda 1 which entered from input section 309a of the optical packet of wavelength lambda 1, and the 
wavelength which entered from input section 309b are taken out from output section 309c. 
[0054] Next, the optical packet insertion circuit 309 of the wavelength lambda 1 possessing the array 
waveguide grid shown in drawing 9 is explained. In drawing 9 , the port where the array waveguide grid 
for optical multiplexing and 331a input the optical packet of wavelength lambda 1 in 331, and 332 are 
the array waveguide grids for optical spectral separation. The optical packet of wavelength lambda 1 
which entered from input section 309a of the optical packet of wavelength lambda 1 is inputted into 
input port 331a of the array waveguide grid 331 for optical multiplexing, and optical packets other than 
lambdal are separated spectrally with the array waveguide grid 332 for optical spectral separation, and it 
is multiplexed with the optical packet of wavelength lambda 1 in the wavelength which entered from 
input section 309b with the array waveguide grid 331 for optical multiplexing, and is taken out from 
output section 309c. 

[0055] Next, with reference to drawing 10 , the optical packet buffer concerning the 4th operation gestalt 
of this invention is explained. The optical packet buffer of the 4th operation gestalt shown in this 
drawing Instead of connecting to the input of the array waveguide grid 205 for optical spectral 
separation the optical waveguide 1 03 for an input into which the optical packet of wavelength lambda 1 
is inputted in the 2nd operation gestalt shown in drawing 5 While connecting this optical waveguide 403 
for an input to the input of the array waveguide grid 406 for optical multiplexing by making into the 
optical waveguide 403 for an input optical waveguide 103 for an input into which the optical packet of 
wavelength lambda 1 is inputted It is that from which the point constituted so that it may multiplex with 
the optical packet of other wavelength and the optical packet of wavelength lambda 1 inputted into this 
array waveguide grid 406 for optical multiplexing may be outputted from output port 406for the delay 
loop-formation circumference a of this array waveguide grid 406 for optical multiplexing differs. Other 
configurations and operations are the same as the 2nd operation gestalt, and give the same sign to the 
same component. 

[0056] The optical packet of wavelength lambda 1 inputted from the optical waveguide 403 for an input 
is inputted into the array waveguide grid 406 for optical multiplexing. The array waveguide grid 406 for 
optical multiplexing is the example of the array waveguide grid of 5 inputs. Although it is generally N+l 
input, the case of N= 4 is explained as an example here. The array waveguide grid 406 for optical 
multiplexing has output port 406a for the delay loop-formation circumference, and two output ports of 
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output port 406b for buffering termination. An example of the input appearance port of the array 
waveguide grid 406 for optical multiplexing and the relation of wavelength is shown in drawing 1 1 . In 
the case of this example, the optical packet of the wavelength lambda 1 which carried out incidence from 
the optical waveguide 403 for an input is outputted to output port 406a for the delay loop-formation 
circumference. Next, it is inputted into the array waveguide grid 105 for optical spectral separation after 
carrying out delay loop-formation optical waveguide 102 1 round. 

[0057] The array waveguide grid 105 for optical spectral separation has the function to distribute an 
optical packet to optical waveguides 107a, 107b, 107c, and 107d, respectively, when the wavelength of 
the inputted optical packet is lambdal, lambda2, lambda3, and lambda4. The optical packet of 
wavelength lambda 1 is outputted to optical waveguide 1 07a. Next, although inputted into wavelength 
sensing-element 101a, if the signal of buffering termination has not reached wavelength sensing-element 
101a from the packet control circuit at this time, the optical packet was changed into wavelength lambda 
2 in wavelength sensing-element 101a and the signal of buffering termination has reached wavelength 
sensing-element 101a from the packet control circuit conversely, an optical packet will be changed into 
wavelength lambda2' in wavelength sensing-element 101a. In addition, a change of the conversion 
wavelength by the control signal is made in the guard time between optical packets, when the optical 
packet has not passed the wavelength sensing element. Anyway, an optical packet passes optical 
waveguide 108a, and is inputted into the array waveguide grid 406 for optical multiplexing. If it is set as 
lambda2 -lambda3, lambda3 -lambda4, Iambda4-lambda5, and lambda5 -lambda6 in the case of what 
the input appearance port of the array waveguide grid 406 for optical multiplexing and the relation of 
wavelength showed to drawing 1 1 , when continuing buffering, an optical packet is outputted to output 
port 406a for the delay loop-formation circumference, and when ending buffering conversely, it will be 
outputted to output port 406b for buffering termination. 

[0058] When continuing buffering, an optical packet goes the delay loop- formation optical waveguide 
1 02 around again, after being outputted to output port 406a for the delay loop-formation circumference. 
Although again inputted into the array waveguide grid 1 05 for optical spectral separation, since 
wavelength is lambda 2, it is outputted to optical waveguide 107b. Next, although inputted into 
wavelength sensing-element 101b, if the signal of buffering termination has not reached wavelength 
sensing-element 101b from the packet control circuit, after an optical packet is changed into wavelength 
lambda 3 in wavelength sensing-element 101b and passes along output port 406a for the delay loop- 
formation circumference of the array waveguide grid 406 for optical multiplexing, it goes around the 
delay loop-formation optical waveguide 102 again. Conversely, if the signal of buffering termination has 
reached wavelength sensing-element 101b from the packet control circuit, after an optical packet is 
changed into wavelength lambda3' in wavelength sensing-element 101b and passes along output port 
406b for buffering termination of the array waveguide grid 406 for optical multiplexing, it will be 
outputted to the optical waveguide 1 04 for an output. 

[0059] Thus, like each operation gestalt mentioned above, while continuing buffering, optical packet 
buffering which accumulates only desired time amount with light, without changing an optical packet 
into an electrical signal is realizable also in the 4th operation gestalt constituted, by making the optical 
packet go around within the delay loop- formation optical waveguide 102. 

[0060] Moreover, since it becomes possible to make shorter than the die length of one optical packet the 
die length of the delay loop-formation optical waveguide 1 02 which is an optical delay-line loop 
formation, it is possible to miniaturize a buffer size. Furthermore, it can respond also to an arbitration 
length packet. 

[0061] Next, with reference to drawing 12 , the optical packet buffer concerning the 5th operation gestalt 
of this invention is explained. The optical packet buffer shown in this drawing is the thing of the optical 
packet buffer of the 1st operation gestalt shown in drawing 1 which it is accumulable, for example, can 
monolithic accumulate the optical whole packet buffer on the flat-surface guided wave mold optical 
circuit substrate 501, although especially the delay loop-formation optical waveguide 102 produces on 
the flat-surface guided wave mold optical circuit substrate 501 . Thus, actuation of the optical packet 
buffer constituted is the same as the thing of the 1 st operation gestalt. 

[0062] Thus, since it becomes possible to make the die length of the delay loop-formation optical 
waveguide 1 02 shorter than the die length of one optical packet as well as the 1 st operation gestalt, the 
optical packet buffer constituted becomes possible [ miniaturizing and integrating the magnitude of an 
optical packet buffer ]. When producing the delay loop-formation optical waveguide 102 on the flat- 
surface guided wave mold optical circuit substrate 501, since the die length of the delay loop-formation 
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optical waveguide 102 is determined as a precision with the mask used at the time of production, 
compared with the time of using a fiber, control of die length becomes very easy. Moreover, since the 
delay loop-formation optical waveguide 102 was miniaturized and integrated in this case, the 
temperature control for preventing change of the optical path length of the delay loop-formation optical 
waveguide by refractive-index change also becomes very easy compared with the case where a fiber is 
used, and its stability also improves. Moreover, it can respond also to an arbitration length packet. 
[0063] in addition, although drawing 12 explains the case where the optical packet buffer of the 1st 
operation gestalt shown in drawing 1 is produced on the flat-surface guided wave mold optical circuit 
substrate 501, the optical packet buffer of the 2nd thru/or 4th operation gestalt also comes out not to 
mention it being possible to produce on the flat-surface guided wave mold optical circuit substrate 501 
similarly. 

[0064] Next, with reference to drawing 13 , the optical packet buffer concerning the 6th operation gestalt 
of this invention is explained. The optical packet buffer of the 6th operation gestalt shown in this 
drawing has compensated that loss by forming an optical amplifier 601 in the middle of the delay loop- 
formation optical waveguide 1 02 in the 1 st operation gestalt shown in drawing 1 , and amplifying an 
optical packet with this optical amplifier 601. This optical amplifier 601 may be formed anywhere in the 
delay loop-formation optical waveguide 102. Moreover, as an optical amplifier 601, optical fiber 
amplifier and a semi-conductor optical amplifier can be used. 

[0065] Thus, also in the 6th operation gestalt constituted, since it becomes possible to make the die 
length of the delay loop-formation optical waveguide 1 02 which is an optical delay-line loop formation 
shorter than the die length of one optical packet like other operation gestalten, it is possible to 
miniaturize a buffer size. Furthermore, it can respond also to an arbitration length packet. Moreover, 
since wavelength changes whenever it goes around, the oscillation of an optical amplifier 601 is 
controlled and can stabilize actuation. 

[0066] in addition, although drawing 13 explains the case where an optical amplifier 601 is formed in 
the optical packet buffer of the 1 st operation gestalt shown in drawing 1 , it comes out not to mention it 
being possible to form an optical amplifier 601 also like the optical packet buffer of the 2nd thru/or 4th 
operation gestalt. 

[0067] Next, with reference to drawing 14 , the optical packet buffer concerning the 7th operation gestalt 
of this invention is explained. The optical packet buffer of the 7th operation gestalt shown in this 
drawing produces the optical packet buffer shown in drawing 13 on the flat-surface guided wave mold 
optical circuit substrate 701 . In addition, the optical amplifier 601 shown by drawing 13 is illustrated as 
an optical amplifier 702. 

[0068] Thus, also in the 7th operation gestalt constituted, since it becomes possible to make the die 
length of the delay loop-formation optical waveguide 102 which is an optical delay-line loop formation 
shorter than the die length of one optical packet like other operation gestalten, it is possible to 
miniaturize and integrate a buffer size. Moreover, when producing the delay loop-formation optical 
waveguide 102 on the flat-surface guided wave mold optical circuit substrate 701, since the die length of 
the delay loop-formation optical waveguide 1 02 is determined as a precision with the mask used at the 
time of production, compared with the time of using a fiber, control of die length becomes very easy. 
Moreover, since the delay loop-formation optical waveguide 1 02 was integrated in this case, the 
temperature control for preventing change of the optical path length of the delay loop-formation optical 
waveguide by refractive-index change also becomes very easy compared with the case where a fiber is 
used, and its stability also improves. Furthermore, it can respond also to an arbitration length packet. 
Moreover, since wavelength changes whenever it goes around, the oscillation of an optical amplifier 702 
is controlled and can stabilize actuation. 
[0069] 

[Effect of the Invention] As explained above, according to this invention, the signal light from the 
optical path for an input and the signal light from a delay loop-formation optical path are separated 
spectrally. According to wavelength, output to a predetermined output port, and it inputs into each 
wavelength sensing element. The wavelength of each signal light is changed into the 1 st wavelength or 
2nd wavelength by each wavelength sensing element. Since the signal light from each wavelength 
sensing element is multiplexed with a multiplexing means, the signal light of the 1 st wavelength is 
outputted to a delay loop-formation optical path and the signal light of the 2nd wavelength is outputted 
to the optical path for an output Even if one optical packet laps spatially, wavelength can surely shift, it 
cannot be mixed and the die length of a delay loop-formation optical path can be made shorter than the 
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die length of one optical packet, and it can miniaturize, and can respond also to an arbitration length 
packet further. 

[0070] Moreover, since signal light is amplified with an optical amplifier in a delay loop-formation 
optical path, while being able to compensate loss of the signal light in a delay loop-formation optical 
path according to this invention, whenever it goes around, wavelength changes, the oscillation of an 
optical amplifier is oppressed, and actuation can be stabilized. 

[0071] Furthermore, according to this invention, since a flat-surface guided wave mold optical circuit 
substrate is accumulated, an optical packet buffer can determine the die length of a delay loop-formation 
optical path as a precision with a mask, the temperature control for preventing change of the optical path 
length of the delay loop-formation optical path by change of a refractive index also becomes very easy 
as compared with an optical fiber, and its stability also improves while control of die length becomes 
very easy as compared with the case where an optical fiber is used. 
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h3&»6m*s*i4m#*©«fit?*sc£*4*a 
£-rs if*iii 7!;S6©i»-rn*Hciats©3te^^^ h^* 

S3t«J««l*W-r* C £^^£T-&it*^ 1 7bM7 © 

[»3J8B 9 ] 3fcrc* -v h ^ T tt 4 ^M^M^IH] 
SSS«Cc»a 3tiSC£*#m£ -r a»*B 1 7!?S 8 © 

i^-rnAHciats©^;^^^ ^ (•^•;77. 

CfftjftiB 1 0 ] «ri&Hft#JR«. Tfe^fflT u W^ffi 
SS^^WT S C £^r#i5[£-r 1 7bS9 ©t»r 

n^tctats©^-'<-jr 9 h^,77. 

Cf#*^l 1] OTlB^#l3«. jtMffl7U^if!t 
[0 00 1 ] 

wmwumr* z<Dytm.mis*TJ*. it l a n r* ax^m 

[000 2 ] 

[«e*©R»f] »fi*fi*3pjfflLfc^esii/x^A (w 

DMi/XfA) ^jl^T^iCfitoT. heizl© 
JKffif t*« JW^F 3 nr C » -5 . CCt raffl £ tt Z> (Dtefts < *r 

I PvS^r»j H©gjS-CB. 90R©^9 h Wmmicm 0 
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>\> - 7- 4 > tf%mmm^ c u r i » *? 
[ooo3] yt>nr v h*«nft-^cca«s-er«:*©aE 

[0 0 0 4] H 1 5 tt. jffB&&>-C4- », h m V ~? 7 %7jk 
■?m-C$>2>. HEUCfcOT. 8 0 1*2IIIIX^9f. 8 10 

o 2 mis. 8 o 3&jm§a.yeMim. 8 0 4« 

— A^gi5^8-0-5-*^ffl-^g[5^^^^&©^*^iJ^iJ^jl 

W)R6!/tfc<. lOGbps. 500By 

te©^-; H©S3li. 7 r -{JVp-C&)8 0 mtCiS 

^•^80 l £^«Piix.T > BffS©il5iB#F^ (y-tyis 
IH> AifcfjaislS-ttS. WAtf. C©^? HM'tirv 

fcBKDBUTCitCttS. 20 
[0 00 5 ] 

'tjBSMltc J: ? k<77T», Sffi-C&lo© 
v 7 A /<fc f©:)fc8&&©»*>flt*^ < & 9 *J fcT'hSWt 

0. I P^^"; (-©i^^ffilfi^j nctt^r^ 30 
1*9 

[0006] _hB3«ctt*rtt3*i/tfc©r, 

[0 00 7 ] 

**ffl*r*a*«*B4. BfrteA^ffl^s§*ij;(>'H!jie 

T*ot. mriB7lcg§^iB*l5«. «»©tti;fc#- h£W 
L. H!TiBA^ffl3l6SSfeJ:0'HuiaiSS>'l'-7'3tSS©m*^ 

Bf5£©HJ2> h tc £ . R$Mft^K© 

«»©a*d«- h©s«ccssMtsn. rw*#- 



icmjjT z>tc&<Dm i ©jffistc^»-r*3&iSfc«fitrEffl 
^ffl3tB8«ctb^-rsfca&©W2©jftfiK:ass-rsafi»© 
iRfisaft*^ £ . &«&©i£sa8»HP*» 6 $ n s 
m ^^-^is u r . nmfiftitqiEW i ©Mr $> 

fli#*©iRftft«inaw 2 ©ifeg-c&s «. ttriBbb 

[0 00 8 ] ift3gq| 1 K«©*»WC*oTtt. A^3ffl 
3fcB&*»6©fI J: UMg£n,— e>©ff 
^iffi#8trdiSU. (I##©iftficcc£:DTBr5e©ai;*7!J* 

Wf-TM-**©***!* 1 ©&SS fc«JiS2©?fcgCC 

ggsu ^&#at?s?fts^jft3ft-?-*»6©(t#**^ia 

2 ©?SS©ff^«ffl^Jffl3lcSStca^JT-2>yt». 1 ocd 

[0 00 9] Sfc. »*312EfS©*»W«. «3&S 1 
■BKOWBtCbOT . SWS»»^S©A^fflltcia!W 6 
n. MiBA^ffi3feiiS3!Pe>©fs-^3fe*JJ:OmriS515iJU-^ 

[0010] »*«2ga«©*»W«:*oT«. A^ffl 
6 © ft-^te <fc f>'315S /I/ - 7%B«> e> ©m#3t * 
A^ffl'J^i^*l2T^^ L r »tt#Bl«: A^T S fob. ft 

[00 1 1 ] SiC, »^OB3i5tt©*«Wtt. 
iBtgO^a^icfct^r^ BtrtBA^ffliJ^#S*s, SS«tfi 
^mrlBA^ffl^SS^ 6 ©ft -^©j&fiCCSS 5 nfclUST 

* > yT»*4Mt4*^4r ^ hfflA@8S*WT-5 C 

[0012] ft^nsfassc^Bgic^orti. A^jffliJ 

■&a8*aBA*ffl*»3&>6©fi#3fc*lI»r» J f-rS« 
L . C ©St* 2 n/c A^ff -^c * v y n * > ^^f^ 
A^J 3 n^ciSii^ - y"3tffifr 6 ©fl-^fe i ^jffi U T . 

[0013] i»*J14fBi)c©2js:^{i > l**JM2IB«£© 

h«c|!riBA*ffl*K*» €>©«#*** A* Sti. ^2 ©A 

h (ciitriaaBSJU-^3feK©m*ia*»6©<i-^fc*< 

A^J^n. HtrtB^l *icfc^2©A^^- h*^A^)3 

fcci;o'lg-y--+^ u-^©^2©A^7*: 
- f-KKW^n. S3*iftfi**lftIBA2Jfl!*»a»6©fS-J» 

^©s^sfc^stifciHijff^^ftOi-rs^^f h# 



[0014] m&m4%m<D&§zBfuc$>-?xit. xtsm 

[ooi5] jife, «»^»H5E«©**wtt. m*m2 
u ■< w&a&wf- . *j J; o*BtrgaA^ffi^s§^ 6 ©ft t 

[0016] BI^5fia<K©3(c«W{C*-ar«. A;*7fflU 

[0017] M6C. 8»3R3H6gaW©*«i«». 

^*Ki. ®t364HJAt4tt^3tBi. B<rieA#ffl 
;fc8§fe <fc O'fiJf BiSii ^ - T^SS© fctl>b4^^ 6 ©ff-sf 
Aft £41. m-***B(rfBiIS£Jl/-^K©A*4B*fctt 

tttfj*- g?rfeie5i^-^8S©tti^^6A 
^»sns<i#3te«r^isu. {t-^teosuwci&c-cgTje© 
ti^tf- hCcW*-J-*««#«i. »#«*«©««© 

ft 5 ft #*©iSfi* OTISS^ - 7-#3§© A^ffl&K: tH^7 

•rsfc*©^ i ©ifis«:gE»-j-4*»*fcttiW3m^ffl* 
mem?)? &tc&<Dm2o> ; &&<,c^&^ zmkaimrngt 

£ . i^SKDKgtMf* 6 tttfj 3 ft S ft 
*5cfcO'mil2A^ffl«^6©fl^=£^L/T. 

©asfirtsftriHSs i ©&s-c*s«^c«mris®sju-^ 

3fe»©A;&iSK: m^J 0 . iffl Be<&-«Wfe©iftfta*gW2* 2 © 

[0018] »3jJ3«6Be«©3lE*i!9tC*oTtt. A^Iffl 
^8§^6©{f^^-^^l3icA^Ur. jSS^-^"* 
SStC tb^) U . 11^- 6 ©ff -^fcSrfliffi^gt-C 

fliftU re##©«fitcffi£TWJ£©HJ2>#-l-K:Htfj 

•*Bfc©ifcg&SS 1 ©iSS* ftittfH 2 ©ifeBK^tfe L, 

jg^-ia-es-igs^ssR^ t><Dm*%nt*'&m l. si© 

SKfi©«#*t3:iBBlJl/-^"3iH8«:tH*b. Ift2©?fcg© 

ff-^7fe«m^;ffl^5§ictti^-r s/c*. i -3©^>->r » h 
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[0019] »3jai7BStt©3|c|Bi!B«. ffi&m 1 7b^6 

ts«i©«iw«:*Ji»T. Kns»ifi^ia©M#e©u^si<- 
h icmmz titcfo&gzfem+vm 1 ©i&g**. m+i# 
@©m^rf<- f- t±i^ s ti^>m^t<Dis.Si-c$> z> c a 

[0020] rt^^ifl^^wc&^-aj, 
a©M#g©ai*#- hic^$tx/c^s^^^©m 
i©^s«« m+ i#g©a^- h3&>e,ffi^sns^i 
^&©Mr*s. 

10 [0 0 2 1 ]|fc. »^8 8Bffi©^^«. MOT 1 

7bS7 ©i»-rti3&>cci3«©«^«:*sc»r . atrBBiffi^rt/- 

[0 0 2 2 ] rt*3S8l2tt©**WC*-^TB. iS^u 

aeffiju- ^*sscc*j w *<i#3te©abfe*Mi« ± £ 

fete. HH-rsSCCjfifijWSEltL.. 3feflMiS©»fi*sffli 

[0 0 2 3 ] Etc. gg^3I9ia*8©*^HJtt. ggggg i 
20 7iS8©^mAHclB«g©^ic*j^r, 36^^^ 

its. 

[0 02 4] «Ji819ie«©3*c|£iJBJe*^TM:. 
»M?7r «¥®^&M[5]5gK«iK: jftfi? $ ft i>tc 

^tctbKur . ©Wiapj&sasbrssaccte Siife 
ic . S fc®Sr^©^:{tCC J: SS5£>L— :7"3fcS8©3£88fi© 
SE^t*IW±-r5Aia>©jBBEBaifc*7 r -f^tcJtttor 

30 mtbxmmictj: o . 3c3Ettfeffii±-r*. 

[0 02 5] ff#H? 1 0iBtt©*«l9B. 1 T^M 

9©i»m*i«:fBtg©^scfciir. BtriB^-^IS*^ 

[0026] m&m i osaadi©*»iwcc*or«. 

[0 02 7] S ft:, ift^S l i iBSSS©*^W«. sf^tJl 
lTbSi 0©«,»rn*>tcgE«i©«W«:*Jt»-r. HuiB^?g 

40 [0 02 8] l»J}<TI 1 1 IBiS©*^HJtC* r ^ 
[0 0 2 9 ] 

<D&m&i&wTz. mi it. *&w<Dm i ommmmic 
-j bJ<v v T©flhss%js-riat7*«. iaioc 

fe^t. lOlattl #g©i«S («T. i^SA 1 ilB 
T) (O^t^v h?:2#@©igS (fcTF. iSSA2feL 

<ba2' iiaf) tc^-r^iss^f^^. i o i b 

tttfiA 2©5t/<^9 h^:3#@©&S (WT. V&RA 

so 3 i> u < « a 3 • i la-r ) tcscft-r ^» i&B^yg^. 1 
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0 1 cttiftfiA 3<Dyt'l*r-j H£4#S©?£S (fcTF. 

^ 10 1 dtt«SA4©j6^? h^5Sg©M 

S^tfeJBT-. 1 0 2 tt«JU-:/#*«K. 1 0 3ttA 
;&/fl*i»*K, 1 0 4 Bm^36««IS. 1 0 5 mtft 

mm t u << m&am=f; ioe w^«ffl r n was 

1 0 7 a - d «7fe^}^!iS. 1 0 8 a - d tt^jg 
SS. 10 9«**^T*5. 
[ 0 0 3 0 ] A^ffl**«K 1 0 3*»6A2>Sttfci£fi 
A 1 bit. ifttiVy 1 0 9 *MoT3fe#«ffl 

1 0 5 l*4&t)<DT U ^«ttB4fr?OM-C« 

sstST-i o 51*. A*sn/*^^ h©Sab&«A 1 . 

A 2, A3. A 4©B*tc-tn-t4l>l£#aaS 1 0 7 a. 1 
0 7 b, 107 c, 1 07dtC*^4r 9 

*siiB*i#o. -«sa i <Dyt^-tr y bixyemms 1 o 7 a 
^?n, ^tlciftSSBftJR-T- 1 0 1 atcA^^ns 

<)>trmT<zmmm^*mg&.t&m?-i 0 1 a«cm,»r 

l>tttfhtf. h«jRS§E8S3R-7-l 0 1 atctoc* 

7 7 'J > ?ITr0M0M*Wfi93UIHF- 1 0 1 a(Cl 
l>tl>htl htt&fiSaSHR-T- 1 0 1 atcfcl* 

tigfiA2' ec^ftsna. «c4». smspft-^JctasEgs 

MB©*/- K*-rAF*3(C?fto 
[0 0 3 1 ] 1 0 1 a*»6tti:ft3tifc%''C 

&ytmm& ios a «m u tft-^mmr u -r a* 
mm+i 0 6tcA^?sn5„ ^ifcffir w^i&sste 

■7- 1 0 6 tt. WS-iU- :/ja@/!itttf7#- H06ai, 
a»7t V >^Tfflffl*#- h 1 0 6 b©2o<D&77 
:fc-£&ffl7Wj§i&Sgte7-l 0 6 ©A 

C©0!l©t§1&, A 2" =A3, A 3' = A4, 
A 4 " = A5. A5' =A6 tCSKE^ fttf. -;7t'J 

h 1 0 6 aCcm^jStl. jetC'ty^r »; >^*»T 
tW^r y>f»Tfl3HWJ#-h 1 06 bJCffi 

[0 0 3 2 ] *iv?7 y>f«r««W -2>B#. j&gA 1© 

ts^titcik. mM^-y-ftmmffii o 2£— st4. s 



0 5 4cA^3n^3&s, jftgtfA 2&C&oTt,»£3fc#tC:ifc 

107b ^mtiztiz. ^tciSKift*^- 1 o i 
b&cA^j;**i<5#. nwiiK*^5 7 7';> 
yt%T<Dmmm^*>mmzmm* 1 o 1 btcjai^-cutt 
Miifeg^&SRT-i o i b«c*ji>ra 
S A 3 CCgBft S ft, 36A«fflT U *a»s»^- 1 0 6 © 
ji5S;U-^[5]ffltH^^- h 1 0 6 a^a-p/cf^. Stf 
il52;b-7'^MSS 1 0 2£— i^tC-n^r bM 

fflmv&frh'* v 7 7 y >y»T©*aanOT*s?Rfi^!fe5R 

7-10 1 b«:jgt,>Tl>ft{;£, ^-<4r? h tti&BSHftSHF- 

1 0 1 btCfc^TjfifiA 3' tc^ftan, ^iSfflTU 

— f^^^i-o-e^v-c^-r-y^-^^ffla^ — h— 
106b m*ffl5t!»»a» i o 4^ffi^i$n 

[0 03 3] JM±a-<fcJ: 5ic, 7 r y >y%«t«s 

* *ffS©NFlffl^WS8W „, h^,7 7 'i>^ 
[0034li3IJ, tSA 1 ©*/^^ h*MA 2 

*> l < « a 2 • <d%v*# v h tc^^-r zm&m&m* 1 

0 1 a©— m&mTMT'$><0. tBS&^iSOM (XP 
M) ifi^fiBR-T-i— «*CPf«nrc>S*>©T?*S. 1 

1 1 «ffeJg^g*SA 2 (Dmffi (CW) 3fejH, 1 121*^ 
JgjfcB#A 2' ©ilSS (CW) 1 1 3 h 
X^^-^, 1 14t«y-hX^"^, 115a, btt 
^m^iflflM. 1 1 8tt#^i6S. 117a. b. c 
«^^r- KT^ (MM I ) L< tt^rfiltSMS^ 
ST*4. T^^l 16tUr. T U-fzS&SSteT--^ 

2. c £ #-e# 

[0 0 3 5 ] m&A i ©^7^ h«. ftmms l 0 7 

a=&aO. K=F» (MM I ) 4 U < tt* 

isitti^si i 7bccAS*o^, 4Mmmetvmi 1 

5a«CAIt-r5. C©B#. jglAlO^iri-KDSt 
i» h ©ON/O F F K2*lc;UT3«S{fc)fciB«S 115a 

[0036] j^tv t-mwmmfr*><D®mm-^ic 

<fc0. ytV- YT^-i v 1 1 3. 1 1 4©£'%6#>— 77 
ASON4CAj:0, ^O^OFFtC^c?,. T^to^. — "<£© 
CW«^S1 1 6*6Hi^Sn*ci«:)ScS. C 
W*t3:3f*- K=F8» (MM I) S*7'7fcL<«77^ltt 
e^Hl 1 7ate«fc«3 4MSSft. 1 1 5 

a*iJ;0'l 1 5 bOCAt*3ti/c^, KT* (MM 

I)S*77tL< tt^f^-^S 1 1 7 c tc J: 0 P*J>' 

ft-CU-S. C©B#. ¥^i*7t±f*lSl 15a©JS*fW 

88W©{4tBS**SEYb-rs. j^SA 1 ©^^ h©t'-^ 
h#ON, OFF©B#, ^SSPdJ©{4tBM*<-?-n-en2 
(2h+l)7t(g. h«»g») tc^SJc^CcgS 
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^SA2^b<«A2' ©^a^Sft. OFF©B#tt 
TMSTgifeT-* ?d£S A2kU<tiA2' ©## 
tH^^tl^o T^cto*;. MA l©7fc^* h<Df#off 
-^t»$E«: -€■©££-??. fegftiW&CWzT&Z^tg&gA 2 

l < « a 2 • jcm 3 ntc^<r v v *%wm% 1 0 
[0 0 3 7 ] £ fc. ccriiXPMffifitM^tc^u 

3Rf 10 1 a.ZfHK.m*)miUtt*fi. *:<D{&<D$im3!Z& 
^10 1b - d KfcUt feiSfi^ 5jWT|©fl!i 

< -2, „ 

[0038] ^ttW&JSfflfcJfcAT. MjfflBS* 

J:0f^ffltC3iWr-5. COWWCiS. A 1 = 1 5 6 5 n 
m, A 2 = 1 5 6 4. 8 nm. A 3= 1 5 64. 6n 
m. A4= 1 5 64. 4nm, A 5= 1 5 64. 2nm 

yc^-ir y h&MM^-^itmm&i 0 2 
zmm-r a &=¥■ ^ l tc i> ©#ih a -c $> a . 

[0 0 3 9 ] Tfe^'^ K?iJ«. J^[5]^StaS<t 

ifciCjfcgaJfcK yt>**r ~j h©fcf-j> h5»Jte, 

SAk^U<(*Ak' (kii2 ^ k^ 5*«t/cTS8R) 

- K£-T A^tcH^-f^ntf. », httjfegA k" 

«cgE»S*i/c«. ;f 7 r <J > y^TfflW^^- h 1 0 

sb*mm^mftmxmm&\ o 4^6axoai$ns. 

CCDjmiC cfctl«, 1 O©^* j, H©«iF^*^fflfl*JfC« 

fco-cfe. -eti6©?ss^s^ori^/cift, jgfo^ 

^Ci^<, iSS^U-^^SS 1 0 2 ©S3 * 1 o 
h©g3-£9^<t-*C<h&nJtg£fr£fc 

S/c. iS3S^-^5®iSSS 1 0 2©I34, 1 o<Dt£^ 
[0 04 0] EI4*ffl<,»fcS¥il3tC*J^Ttt. ifig 

s-c**i«. !Rf«:jsaije5»Ta<rfe«tc>. 

[0 04 1]^, l3 5?r#MUT. :$2PJ©m2©H 

©m 2 ©n*fij^as©3fe^*-j7- ? h -»< ? 7 7 «. 01 tc^ u 
fcsn i ©soaj&sBtctot^-c**^^ i o 9 ^is&^-r&i 

t feSC. 1 A^©*»«EfflT H'^5S^ 1 0 5©tt 

to »j 2 AtKoftftmrnr is a mwas&Rrf- 205 zmm 
L/. c©^^mt u << 2 0 5 «cA*ffl^» 
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&SS1 0 3*»6A^£to£ifcgA ICMfcrC*-* j. ijgjg 

ii/-^*«asi8 1 0 2 ^6a^sns^-ir h *ia& 
A^j-r-s «t -5 tcfltes o:t^[*is»«c a t>©r* 0 . -?-©{& 

©MfccfcO'^ffllilsID-r^O. BIDflteSfHRtctiPli; 
Stores. 

[0 04 2] *M7I^^^»2 0 5&CA^S 
to-SA^JJS^iKSS 1 0 3 *»6©«SA 1 (Dyt>*>r -j b 

te =fc yiui'- ^s&asjg 102*6 ©j&g a 2 . a 
3 , a 4 .- a 5 ? h %&miT isjmms 

.10 «HF-2 6 5fCA^3n^i. SiSfitCjCcrHWOUi* 

^- rtettntmumi 0 7 a , 107b, 107 

c. 1 0 7 dtCgS&Sto/cHW©^*- HCSD^W 

[0043] c©^^ tctgj&i? nss2 ommsmmicte 
ur&, m 1 ©£ea&«©«te ti§i«i*c. ^- ~? -? y > 

1 0 2F«g-CiglI5]3#T*i< CifCfcO . *^«4r?» 

20 [ 0 0 4 4 ] 36iffiS«i^-^r*sm;i/-^3fe 
^Sgl 0 2©fi5ilo<«;^, h©S3cfc0fem 

^•raciA5pj#e-c*a 0 Etc. tttg/^^ Ktcfest 

[0045] ^fC. S6^#R^LT, *ffeaj©m3©^ 

©^ 3 (Omtm^fO^t^ vY^vV7\Z. Ml ICfn U 
tcm 1 ©^JfSff^tCfct/^r^T"^ 1 0 9 tcftto K) 
SA KDft'tir y hJfAlHlS§3 0 9 SttttftuAtfRttS 

30 ^©-e*f9. *©flfe©«teR*iia f f^ffli±i§iD-c*D. Is] 

[004 6 ] jggA 1 ©^A^r »^ hl?A03S 3 0 9 B. 
iSSA l©3t^"^-^ H©A^JSI53 0 9 a. jfifiA 1 fel^ 
©iSS©^:^^ h©A*SB3 0 9 b, Jr 0*idB^3SJ5 3 

0 9c^O. A*SI53 0 9 aJiP^AofciS^A 1 ©Tfe 

^ h iA^Sli3 0 9 b*>6A-5?c^SA 1 fem©3fc 
tiH^jgP3 0 9 c*6ffl*T5. 
T. A^S!5 3 0 9 atcA^Sto/c^SA 1 (Djt>^T v b 
Si. yt't-iry bt$\M3&3 0 9©Hl^gU3 0 9 c*P6fcH 
40 3 to/cf&. il5m>u- ^^&5S io2ta -p -CTfefrizS 
fflT U ©jKSStS^F 1 0 5 tcA^J 3 to 3. OT©3tom* 

[0 04 7] C ©=fc ^ 4Cfi|j&3 toa^ 3 ©H»«gtCfe 

1 0 2rt-CilI5]$-t±r*5< CiJCiO, %>^>r 'j b&m 

[0 04 8] src. y-c& z>mz)i<-y r ?tm 

50 iSSS 1 0 2©fi$£ 1 o©36-»<4r» h©S3<=tD fc*a< 
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[0 04 9 ] &iC. «SA 1 ©t£^ -j hJf A[38g3 0 

9<Dmmc-o^x^mti>. m7 . ia8fccto'si9tt t 
?&r a i (Dit^v hnxm§3 o Qoinmrm®.*™ 

coo5 0] $f, ia7cc^-rv^^^ i >^^i 

[5]iffte^£Jl:«L/cifcgA l ©76;^ h»AlHlSS3 0 

9(coi^-r^-r^o m7t,ctei>x. 3 i i «iasTte 
^ 3 i 2 it-? v ^';x>wt:i5„ ioi}ff^3 

>^ ; f-»3 i 2(D^m3kfr*mmcwLis.?z>ctt,c& 

0. i&6A 1©^^ ^ h©A2lgl53 0 9 aWA^fc 
KSA 1©t£^s> hi. A^JSB3 0 9 b^^Aofc?^ 

A 1 lil^-<D%^^ v V t±a^jgP3 0 9 c *p6SX9 UB 

[0 0 5 1 ] [sl}/r^3 1 1 t UX. 

m^jfflu-c. mtfr^cmmm^m^mm-r & t . -e© 

77 ^ ^fiK-§&T£&S©^J5t!WU ^<3©&S 

[0 05 2] ttfc. IUIff^3 1 1 «. ^m(*^MM-C 
fecfct, io ^M»:^J1MK:J;S}SSA 1 ©SS^©J1S«. 

,&<!:) iiWBflr^&Stt (TiO.fitt) ©Jl*3£SiCS 
^^xh. ma nc^brwc^s^^f^o^^ijffl 
-TS &©-£•*£. 30 

[0 0 5 3 ]^. B8«cijVriJ---**U-*£|5]0r« 
■T-*MU/c«fiA 1 ©^^ h»AiHl8S3 0 9tco 
OTttW*"*. ^8tCfc^-C, 3 2 1 ttEUrft^ 3 2 
2«-y--+^ U-^-C&S. lsI»f*fr7-3 2 l©SS«Sfi 
SriSSA 1 fc&m-rZCttCjZ*) . «SA 1 ©^•ir 

h ©A^JgR 3 0 9 a 6 A o fci&g A 1 <0%^-tr y h 

1. A^Jgfl3 0 9 b*>e>A-?fci£g#A 1 J!i«^®*»tir 
-j KifcH;*Jgf53 0 9 c^6BX0fflSn^» o 

[0 05 4] ^tC. 0 9^TrTW^'i£S§teT-£jy§i 
bfcifcgA 1 ©3£^ » h»A|5]SS3 0 9*COC»TBM>I 40 
f*. B9«C*Jt»r. 3 3 lB^rMVKHtt 
3 3 1 attiftfiA 1 » h^A^-T-S.^- 

k 3 3 zkttftmmT\sjmmm*x-*>z,. assA 

KO^^r 9 h©A^3P3 0 9 art»6AofciSfiA 1 © 
^•Jr? Hi. 36^iRfflTU-r 3 3 1©A^7 
^-[•331 atcA^I^n, A^SR3 0 9 h*6Aofc 
jftfitf A 1 fclfl-CWfe^*- 9 h B. 3t»jftfflT U -f ^iffiSS 
«ff3 3 2T»«Stl. 7M «ttK«^ 3 3 

1 -CjgSA l©^dr„ h i^'KSn, W^gI53 0 9 c 
*»6K«5taStiS. 50 



[0055] #tc. m i o %#jtabr. *awo*4© 
!5j0tc^-r^4 <D$mm&o>yb'i>r y v •> y -r «. a 

5CC^L/feJB2©H*BJBaB{C4jt»TiftSA 1 (D^-<-tr y 
h **A2> 3 n5 A*ffl3fe3»«IS 1 0 3 *^jRfflr U -f 
«ifiB«^-2 0 5©AA8CBSK-j-*ftto"5CC. KfiA 1 
h#AA3h*Aafl§3te*SH» 1 0 3 £A;ft 

mytmm&4 03t \s-c&*jjm%mm&4 o 3 

MKKKts^- 4 0 6 © xMcmmr ztth 

tC. C©7fe^iSfflTU-l'^S§t^4 0 6 6CA^Snyc 

i&g a 1 <Dj/t'** y h &t&^mm7\s'tmffl&ti&-4 

-^W5iHA-9liflll** — h-4-0-6-a-^efdj©iK- 

* 4>©t* •? . *<om<Dimto x ztftm&as 2 

[0 0 5 6 ] A*«*«ttft»4-0 3*6A*^nfcM 
A 1 ©^^.^ h«. ^)fiffl7U^igM^4 0 6 
«CA^J3ti5„ ^»7U-fig?gW4 0 6tt5A 
^©TU^waSKFB^ffflr**. -flSWtc«N+ 1 A 
^J-C&St&s. CCTB0liL"CN = 4©*B^{C-3l,»rltt 
BJT^>„ ^#^fflT U -r^&3S*#T4 0 6 ». 
^[Sffllli^^- h 4 0 6 a i . y 7 V IsifWTm 
tf)*#- h 4 0 6 b02oOttl**- h 
m7 \s4mW3&&=f-4 0 6 ©A^»tH*- h i-^S©M^ 

©-wsai itcm-r. c©^j©^. Axmytmm& 

4 0 3^6AS^0/c®SA 1 ©^^ » h«. 
^llfflaj^*- h406aiCtb^)$n€>„ ^tCiSSJU 

- i o 2 * i ;a o /c«. Kwtomv \^<mm 

S§^1 0 5 0CA^3n^o 

[0057] itftmmr ^-<wmm^- 1 o 5 «. a^ 

h©iSS3&SA 1 . A 2. A3, A 4©B# 
tC-en-en^^Sg 1 0 7 a, 107 b. 107c, 1 

0 7cHC:fc^* V ftU 2>m&*&i. «IA 1 
OX/brtlr.v hkZltMffl&l 0 7 a^^ns. #«Ci£ 
S^^^l 0 1 atcA^^n^.^. £©!#, />->r ^ h 

1 0 1 atCJHC^TTC^ttWtitf. it^T-j Y\tmSSSSkfk 
^101 aiCfeC^T^gA 2«C^Sn, MUL^ir y b 
Mmmv&frhJi y y r >J > y»T©«W«^gBR^- 
1 0 1 a*cHt»r(r»tit*. ^^-^ h ttiSfilEgSJR-?- 1 
0 1 atC:tet,>Ti&6A 2' {C|£«S3tiS. &*>\ SIJ^M 
•^iCcfc^^^S©^|g«. *-K4r5» h*Jjft^ESS3R^ 

SSI 0 8 a^iligL. ^^88*^-4 0 6 

K:A^)Stl-5. ^iSffiT IW2gi£SSt£T-4 0 6 ©A^) 
tB^- h i'&g©M^*5EI 1 1 iC7KU/cfe©©ia-&. A 
2 - =A3. A3' =A4. A4' =A5. A5" = A 

6 {csje-rfttf. -»< » ^ r y isyzmffi-r&mcyt^+r 
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~j \-teMM)l>--7ffl®mBit)#- H4 0 6 atcffl^S 
ft. igtcvf 9 y 7 <) > y*»7T5^< -?V-r<J>? 

fermmt)*- H4 o 6 btcaj^snsc 

[0 0 5 8 ] j<9VtV> tf*Wfo?2>n. v h 

»if7 iWSWfeK*?- 1 0 5 iCA^3ft£#> jfcfi# 
A 2tCfcT»Tt»&/e»«C#a*SEB 1 0 7 b^fiWjSft 
S. •'Xltifc&gEWsM* 1 0 1 btcA^SftS**. 

^ioi bccat>rc»ttwft«. */<4r» H*zft££& 
mi- 1 o i b^fc^riSSA 3ccgaft3ft. it&waT 

0 6a *31-,ft:SL StfiSS^- ^jg&SS 102^- 

©flr*WS«ffll»?l 0 1 btOH,»Ti,»fttf. ^^--ir 
hOttASBftX-T-l 0 1 btctot»riftSA 3" tc^tfc 
3ft. ^^«ffl7 1/ ^ 4 0 6 OA v 7 r 'J > 

?teTmmij#- b 4 o 6 b *m-3tc'ik. miim*?*®. 
ssi 04^sn5. 20 
[0059] cod; ^tct»RSsnsgr4©iiifi^ffl«c*j 

[0 0 6 0] *aBB»ji/-5rr**iBa»u-7 r * 

zgj&SSl 0 2©S3£ l-JOJfc;^> h<DS$J:0 4>^ 
< -r £ C £ *ipJSE £ ft £ /<7 7 70M3 St^S 
ftrsc£36Jnjfi6-C*S. Etc. B38A'**y htC&Jtf 30 

[0 0 6 1] #C«C. m 1 24#ibt, *^BJ(D^5© 

I^EI^m-r^N"^ ? f- ^ 7 7 H 1 CCtjs 1 CD 

HJfcJI5flB©#^4r ^hA-^r ©!t#0Cil5S^- 7-^^ 
88 1 0 2 #¥Si3K&£r£|n|Ig3« 5 0 1 ±.Kfm Lfci> 

CCDJ: StCfltoSSftS*^*- s> 

©«jm*ss i ©ssay^js© & © £ isj i; s „ 40 

[0 0 6 2 ] C©«t^«C«fiSStiS*^ 7 h;<v7r 
«. JS1©IS*W&SS£I5I«{C. 3351^-^^3810 
2C0S3€rl-5©^^y hOg$J;i3!S<f5C<l:fe 

5 0 1 ±.K.w&)\,--7yemm& 1 o 2 *ftMK-r-&»^ 

iBB^-^*aWH»l 0 2<DS3«. ff»^ficSi>4? 

#£tb-<, fiS©SlH«#e«>-C£Stc&S. iifcCOH 
^. jKlJl—^^SS 1 0 2 sW/J^fc • MffiitZtitc 50 
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£b^««£>TSaSitt0. 3c3Ettfe|fil±-rs. Site. 
[0 0 6 3 ] tcfe, 1M 1 2 T'«. IS 1 icmistcm 1 ©H 

mmmit'<* yb'*'jy-T ^mmmm^mmmm 5 

0 l±«CfPK-ra*B^«:r3t»rttWtyTt»*75*. IJS2 7b 

mm4<Dmmm<Dits-<5- ■> y >yr i>mmic¥-mm 
mut®&&& 5 0 1 iLwrn? *> c tofiumtj: *>©-? 

[0 0 6 4 ] JfcK. m 1 3 4#ILt. ##PJ©Jfi6 CD 

1 ICtnLtcm 1 ©HflSJ^«8tC*jt»-caSSJU-^3l£3KSB8 
1 0 2©ja*tC^tfitail6 0 1 *KW. CO*»BS6 
0ir*^9h**W4C4KJ:»). -€-©»5fe*ffl 

^^SSl 0 2rt©£CictaW6ftTfcJ:l><b©-r£, 

[0 0 6 5 ] COcfc 5CC«lsR3ftSm6©^»fi§tCfc 
W£fr-7%Mffi3& 1 0 2 ©S3 * 1 o©^^"^ , 

mt-t^c^, ^iiaseo 1 ©^tgttirp$ij$ft t ^ 

10 0 6 6] ftfc, H 1 3 -C«. S 1 iC^ Otcm 1 ©^ 
SteJBSg©^^-^ -;M<-;7r tC^if iJi^6 0 1 *»W/c 

cnyt^T v -jy? icbmmcitm nme o 1 

-2,C<!:*ioI^cC4>©-t?*^,C<t{S*3tfe©C if*5„ 
[0 06 7 ] ^tC. 0 1 4 4#llt, *#SBJ(Dm7© 

mm^rmi wmmemtrtt** ■? •» y 7 m 

fc3t*»«S6 0 1 l43t»WBS7 02i LrS^JtltU 
•5. 

[0 0 6 8 ] C©«t^K:1ll)sS3nsaS7©|QfiJB8S«:*s 
^rfe. fte©H*M^i(5l^c. ifcfflESL^-^T** 
3151;!/- 7'^zg^g§ 1 0 2 ©g3 4 1 -OCDytJlT -yYCO 
S3 <fcO fe^< T^C£*ioItl£ftS/cfe. 7r© 

^»s*/ha[fb*>oasa^r*ci*«Riffi-c*s. s 

SS 1 0 2 *fBR-S-*«te. iffig^-^*i»iftB 1 0 2 © 

M:zmtms$icmm>^x?<<c<t:K)»®ic &m s ft s tc 

^tCftS. * itC©*^ »5£^-^i»tSB8 1 0 2 
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aaiscD*KS©scffc*i» <- /c#©?agtjsj^ . v 7 a * 

JHB-rstttcttftWSEffc-J-Steab. %J«MS7 0 2©8 
[0 0 6 9 ] 

A2> ©ft JWIfcb «fc Cf »SEA - 6 ©ft 

©»^*BM^-^*KCCH1*0. JH2©iSfi©ra-fi- 
#ttfcb;&ffl3fcB&K:tfl2rr-S©r. l-3©3B^4r»>36Sffl 
IWWicJBfc ot t«fi)WfrntS?S Ci*s<c < . 
iSSn"- ^3feBg©fiS S: 1 rXDtft^ir v h ©S3 J; *) 6 
JS<T*C4j&J-C*. /J-ffl^fC*. JEKttSft/^jh 

[0 0 7 0 ] * A:. #*WK:j:tttf. jIJlJU-^SgK: 20 

JWtctott«(t^©*il£*tt<RM»S4 46f<:. JUIU 

[0 0 7 l ] H&c t *«BB«:J:nii. 
^&©g3*^**CCJ:gfra5«eifc3rc*. jfe^W 

a 4 4 cc . a tcmifrm<D^ ticj: & mm* - 

©*HHM>aCfb*l»jh* S/ta>©fiS8SHS4>*7 7 A ft 30 
tett«LT««>TliMUcfc»), 3cStt*»ifij±-rs. 

m 1 3 *§zw<Dm i <Dmm>^mz>yt^>r 9 h;< 9 
^ 7 ©«t^^^-rm-c*s„ 

[El 2 ] mi tc^-T^ 1 ©JBVBtt©:3b''<4- ? h » 7 
7 tc few £ jte^Stffl 7M ISBSftfOAA tH* - V 4 
«fi4©Mfl**jj*Tia-C*S. 

[S3 ] HI ©*>**•» h;t?7Ttcfl6SShtl>i« 

^^^©PttitttJtfiSi^-riar * s. 

[El 4 ] El 1 „ h y< ^ 7 oftf^j|Q9«^ri9 40 



4$H 200 1-264825 
16 

[ei 5 ] *»w©ai 2 (D&xmi&tcvk&ytJt'r •? v /< » 
7 7 ©«js6«r^ria-c*s. 

[El 6 ] *«W©» 3 ©SUfflBflSCCflRS*/**- ? h /< » 

7 7 0«ia^riaT*5. 

[EI7] HBKmT^-Cir* h 9 7 7 tCfi&fflS 
5'igfiA 1 ©#/<*» h»A[aIBS©«fiS*^-rB|-C* 

s. 

[El 8] H8KwW*s F^?77KiStffiSnri> 
[HO ] El 6 K.Tjk~ir^t^*r v y 9 7 7 tc^fflS *VCt> 

-a ***-i-©#"« er-y-Ks Am Bg©fl6©«R6-*ST-r ei -c- 

[El 1 0 ] *»W©Sf4©SlBMH&J»K:«Sit-'-{^ , 
9 V 7 ©^fiS^^-rSt?* 

[El 1 1 ] El 1 0 CC7nTill4©%f&&JK©&''C9- 9 M< 
9 7 7 tctoWS*£*fli7 u ^3WgB8»TOA*Ui#- 
h t»ER4©««*5%-ria"C*S. 
[EI 1 2 ] *«^©»5©IUSJBS8«c«S36-'^*- 9 

[El 1 3 ] ^W©^6©HJSMCC^-5^<-Jt 9 (•/< 
9 7 7 ©AJja^rTnT BI-C* -S. 

[hi 4] ^m<om7 comm^m^c^yt^dr -j 
[ei 1 5 ] 'it&zommmt^tr v y ? T ©«£^ 

[fiW©BW!3 

1 0 1 a . 101b. 101c. 1 0 1 d jftS^SSg 

1 0 2 mwv-yytmmz 

1 0 3 A*ffl36*ifiK 

1 0 4 UJftffl3E»ttR 

105, 205. 332 H^ftffiT U^iKfiRttr 

1 0 6. 3 3 1. 4 0 6 ^jftfflT U^JKftWMHF- 

1 0 9 Jtijy? 

3 0 9 iSSA 1 ©3k»<4r » h }f AIhISS 

3 11. 3 2 1 IslJrHW- 

3 12 ?5-a';x> 
3 2 2 

5 0 1. 7 0 1 ^a^jfiESSBfelelSSSIg 

6 0 1. 7 0 2 ^i»iHS 
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